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Abstract:

 

To contribute significantly to environmental policy of the next century, conservationists will need
to reach a consensus on their fundamental values and goals and to persuade society to adopt them. Resolu-
tion of the debate over the continued role of naturalness as a guiding concept has important implications for
how conservation is practiced and the future of the discipline. I examine five aspects of naturalness in the
context of biological conservation: (1) its utility, (2) its assessment, (3) its relation to values and ethics, (4) al-
ternative imperatives, and (5) implications of adopting it as a guiding concept. Naturalness can be viewed as
a continuous gradient with completely natural and completely artificial extremes. Human actions are unnat-
ural to the extent that they rely on technology to transform natural ecosystems. The ecological consequences
of technological transformation often overwhelm the capacity of other biota to adapt and are a root cause of
biodiversity loss. The naturalness of most ecosystems or ecosystem alterations can be assessed objectively de-
spite imperfect knowledge if evolutionary limits and natural ranges of variability are carefully considered.
Most conservationists value naturally evolved biotic elements such as genomes and communities over artifi-
cial elements. This judgment, which is not shared by society at large, is based on intrinsic and instrumental
values, including respect for nature and recognition that many ecosystem amenities stem from natural pro-
cesses. Given the wide accessibility of ecologically destructive technology, fundamental shifts in societal val-
ues and approaches to ecosystem alteration are needed to achieve conservation. Respect for nature must sup-
plant the prevailing world view of human superiority. Although sometimes difficult to assess, naturalness is a
more reasonable guide for conservation than are other ecosystem features such as diversity, productivity, or
evolution, and naturalness is the foundation for several current conservation concepts such as ecological in-
tegrity and ecological restoration. Conservation biologists can help develop conservation practices and ethics
that emphasize the importance of natural ecosystems. Key roles include refining distinctions between natural
and anthropogenic conditions, devising ways to use ecosystems without losing biotic diversity, and facilitat-
ing shifts in societal values toward more respect for nature.

 

El Imperativo Natural para la Conservación Biológica

 

Resumen:

 

Para contribuir significativamente a la política ambiental del próximo siglo, los conservacionis-
tas necesitarán alcanzar un consenso en sus valores fundamentales y sus metas y persuadir a la sociedad
para adoptarlas. La solución del debate sobre el papel continuo de lo natural como concepto guía tiene impli-
caciones importantes sobre el cómo la conservación debe ser practicada y el futuro de la disciplina. Examiné
cinco aspectos de lo natural en el contexto de la conservación biológica: 1) su utilidad, 2) su evaluación, 3) su
relación con valores y éticas, 4) imperativos alternativos y 5) implicaciones de su adopción como concepto
guía. Lo natural puede ser visto como un gradiente continuo con extremos completamente naturales y com-
pletamente artificiales. Las acciones humanas son no-naturales al extremo que dependen de la tecnología
para transformar ecosistemas naturales. Las consecuencias ecológicas de la transformación tecnológica fre-
cuentemente sobrepasan la capacidad de otra biota para adaptarse y son las raíces de las causas de la pér-
dida de biodiversidad. Lo natural de la mayoría de los ecosistemas o las alteraciones a los ecosistemas
pueden ser evaluados objetivamente a pesar de las imperfecciones en el conocimiento si los límites evolutivos
y los rangos naturales de variabilidad son considerados cuidadosamente. La mayoría de los conservacionis-
tas valoran elementos bióticos que evolucionaron naturalmente, tales como genomas y comunidades, sobre
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los elementos artificiales. Este juicio, que no es compartido con la sociedad ampliamente, se basa en valores
intrínsecos e instrumentales, incluyendo el respeto por la naturaleza y el reconocimiento de que muchas car-
acterísticas del ecosistema parten de procesos naturales. Dada la amplia accesibilidad a la tecnología ecológi-
camente destructiva, se necesitan cambios fundamentales en los valores sociales y las aproximaciones a la
alteración de ecosistemas para alcanzar la conservación. El respeto por la naturaleza debe reemplazar la
visión mundial prevalente de superioridad humana. Aunque algunas veces es difícil de evaluar, lo natural
es una guía más razonable para la conservación que cualquier otra característica del ecosistema como lo
son la diversidad, la productividad, o la evolución y es la fundación para diversos conceptos actuales de con-
servación (integridad ecológica, restauración ecológica). Los biólogos conservacionistas pueden ayudar a de-
sarrollar prácticas y éticas que enfaticen la importancia de los ecosistemas naturales. Los papeles clave in-
cluyen la definición de distinciones entre condiciones naturales y antropogénicas, la delimitación de formas
para utilizar los ecosistemas sin ocasionar pérdidas de la diversidad biótica y el facilitar cambios en los va-

 

lores sociales hacia un mayor respeto por la naturaleza.

 

Introduction

 

The biosphere is being affected profoundly by its 6 bil-
lion or so humans (Vitousek et al. 1997). Environmental
issues are not merely about undesirable anthropogenic
effects; they are also about the sort of earth or nature so-
ciety wants (Clark 1989; Ferkiss 1993). Self-conscious,
cooperative, and forward-thinking management of glo-
bal resources is a new, immense challenge to humanity.
Conservation biologists prefer that in the future the
earth retain most of its biotic diversity, a scenario that is
unlikely without fundamental changes in the prevailing
relationship between humans and nature. To be effec-
tive, conservation biologists will need to frankly acknowl-
edge crucial values, consistently incorporate those values
into management actions, and, ultimately, persuade many
people outside the discipline to adopt these values.

A key value-laden and potentially divisive issue re-
cently surfaced in this journal (Hunter 1996, 1997;
Comer 1997; Haila 1997): the role of naturalness in guid-
ing conservation. Hunter (1996) primarily intended “to
clarify the definition of 

 

natural

 

 as it is commonly used
in ecological literature” and as it relates to activities of
primitive, indigenous people. The relevance of natural-
ness to conservation was ancillary, but Hunter proposed
that a “general goal. . .would be to move ecosystems
along the continuum toward the natural pole.” But Haila
and Comer focused on the difficulty of distinguishing
natural from anthropogenic and argued that naturalness
has little utility in guiding conservation. Moreover, they
asserted that all human activities are natural. Hunter
(1997) addressed the semantics of the exchange but
skirted the most substantive issues raised, including (1)
the utility of naturalness in biological conservation, (2)
conservationists’ conceptions of humans and nature,
and (3) alternative concepts for guiding conservation.
These topics are central to how conservation is con-
ducted. Indeed, if conservation biology is to mature as a
consolidated discipline, I submit that conservationists

must reach a strong consensus on these philosophical
underpinnings.

I use the disparate—but probably widely held—views
of Hunter, Haila, and Comer as a springboard for explor-
ing the role of naturalness in guiding conservation. First,
I argue that the use of technology makes human activi-
ties unnatural and that the naturalness of ecosystems can
usually be assessed objectively. Next, I review how
value systems shape society’s ecological behavior and
discuss the changes in prevailing values and treatment of
ecosystems needed to achieve conservation. Finally, I
conclude that naturalness, although sometimes difficult
to assess, is the most reasonable imperative for biologi-
cal conservation, and I point out how it is currently ap-
plied and some implications of its adoption as a guiding
concept in conservation.

 

Definitions

 

Four terms require definition: 

 

natural, naturalness,
technology

 

, and 

 

ecosystem

 

. A thing is natural if it is not
made or influenced by humans, especially by human
technology. Synonyms of 

 

natural

 

 are 

 

wild

 

 or 

 

unculti-
vated

 

; antonyms are 

 

artificial

 

 or 

 

anthropogenic

 

. This
view is consistent with others (e.g., Peterken 1993;
Borgman 1995; Christensen et al. 1996; Hunter 1996)
but does not imply that humans are inherently unnatu-
ral. For example, childbirth is “natural” when it occurs
without intervention (Brennan 1988). Human activity
becomes unnatural when it involves technology. Hunt-
ing and gathering unassisted by tools are natural, but be-
cause all human societies use technology this is an irrele-
vant case. Human activities that exceed our genetically
evolved—as opposed to culturally evolved—abilities are
unnatural; such activities, which include agriculture and
transportation, rely on technology. We do not merely
live in ecosystems; we use technology to dramatically al-



 

Conservation Biology
Volume 14, No. 2, April 2000

 

Angermeier Natural Imperative for Conservation

 

375

 

ter their physical structure, organizing processes, and bi-
otic composition.

Naturalness, the degree to which a thing is natural, is
represented by a continuous gradient between extremes
of entirely natural and entirely artificial. The extremes
are only abstractions. Entirely natural areas no longer
exist, but some areas clearly are more natural than oth-
ers (e.g., unplowed prairie versus cattle pasture versus
shopping mall).

Technology encompasses all the machinery and meth-
ods used by humans to provide their wants. It includes
simple and sophisticated tools (e.g., stone ax, airplane)
and the harnessing of natural processes (e.g., fire, flow-
ing water). Some nonhuman species use technology
(e.g., beaver, chimpanzee), but their capacity for caus-
ing environmental change is too limited to be important
to conservation. In contrast, human technology is re-
sponsible for major losses of biotic diversity. “Western”
(European) cultures have led the charge to conquer and
transform nature via technology, especially since the In-
dustrial Revolution (Ferkiss 1993). In the United States,
technology is no longer just a means to secure needed
ends (e.g., food, shelter); technology acquisition (e.g.,
vehicles, gadgets) is an end in itself. Although all tech-
nology has ecological effects, I focus on industrial-scale,
western-style technology because it is the most perva-
sive globally and perhaps the most pernicious biotically.

I use the word 

 

ecosystem

 

 generically, without imply-
ing a particular spatiotemporal scale or emphasizing en-
ergy and material fluxes. I follow Angermeier and Karr
(1994) in not distinguishing community and ecosystem
as different levels of ecological organization, but rather
as complementary views of the same system.

 

Distinctions between Natural and
Anthropogenic Features

 

For naturalness to be a useful concept, natural and an-
thropogenic features of ecosystems must be consistently
distinguishable. Conservationists rarely state explicit cri-
teria for naturalness, however. Anderson (1991) pro-
posed three criteria for ecosystem naturalness: (1) de-
gree of change expected if humans were removed, (2)
amount of cultural energy required to sustain the cur-
rent state, and (3) native species still present. I propose
four criteria for the naturalness of anthropogenic alter-
ations to ecosystems: (1) degree of change, (2) degree of
sustained control, (3) spatial extent of change, and (4)
abruptness of change; each criterion is inversely related
to naturalness. The first criterion in both lists refers to
opposing changes along the same ecological trajectory.
The second criterion in both lists refers to chronic ef-
fects, but I also account for effects that persist without
inputs of cultural energy, such as dams, introduced spe-

cies, and severe pollution. My last two criteria reflect the
typical disparity in spatiotemporal scales over which nat-
ural and anthropogenic disturbances occur.

No single criterion is infallible in distinguishing natu-
ral and anthropogenic conditions. Tidal waves can cause
large-scale, sudden, and dramatic ecological changes,
but they exercise no sustained control over the changes.
Beaver dams can cause sudden, dramatic, and sustained
changes in a stream, but effects are small in scale relative
to most human dams. Although all human modifications
to ecosystems are unnatural, my criteria would show
that some are less natural than others (e.g., building cit-
ies versus herding free-ranging livestock).

Ecosystem naturalness is a function of naturalness at
multiple levels of organization. One might ask whether
an individual is a natural member of a population (cul-
tured versus wild), whether a population is a natural
component of a community (introduced versus native),
or whether a community naturally occurs in a landscape
(maintained via natural versus anthropogenic disturbance).
The naturalness of higher levels of organization is an in-
tegration of naturalness at lower levels. Because the
“lifespan” of biotic elements and the time frame of dy-
namics increases at higher levels, the historical informa-
tion needed to document human effects is probably less
available for those levels. For example, the naturalness
of a tree could be assessed more confidently than the
naturalness of a forest.

Some conservationists deny that humans are distinct
from the rest of nature (regarding the debate over human-
nature dualism, see Callicott & Nelson 1998). Because
humans are products of evolution, our origin is undeni-
ably natural. For Haila (1997) and Comer (1997), our
natural origin makes all activities natural and precludes
distinguishing between natural and anthropogenic eco-
logical conditions. Yet human alterations of ecosystems
often exceed nonanthropogenic dynamics in degree of
change, spatial extent, and abruptness (Vitousek et al.
1997). All but the slightest alterations can reduce biotic
diversity (Redford & Richter 1999). Many anthropogenic
landscapes (e.g., urban, agricultural) and artifacts (e.g.,
buildings, highways, dams) are distinct from the rest of
nature and support strikingly little biotic diversity. Rec-
onciling our natural genesis and unnatural ecological be-
havior impinges on conservation goals and requires
closer examination.

Humans are cultural as well as biological animals. Our
physical features (anatomy, physiology, etc.) are similar
to those of many other species and developed via the
same gene-based evolutionary processes. Our distinct-
ness (as we see it) lies in our intellect, self-awareness,
and spirituality, which form our culture. For conserva-
tion, the most important outgrowth of culture is tech-
nology, with which we transform nature to suit our de-
sires, surmount our genetic limitations, and sustain our
huge global population. Because technological evolu-
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tion is much more rapid than genetic evolution, we
transform ecosystems faster than other biota can adapt,
thereby causing loss of biotic diversity. Technology-
driven transformations are often more rapid and exten-
sive than natural ecological changes. For example, plant
and insect assemblages of Iowa changed as dramatically
following European settlement as during interglacial
transitions (Baker et al. 1996), and anthropogenic dou-
bling of atmospheric CO

 

2

 

 levels may induce climate and
vegetation shifts as great as any in the paleoecologic
record (Bartlein et al. 1997). Despite the natural origin
of humans, anthropogenic alterations of ecosystems, fa-
cilitated by technology but not constrained by genetic
evolution, are grounds for considering human activities
unnatural.

 

Assessing Naturalness

 

Some conservationists reject the assessment of natural-
ness as an irrelevant or arbitrary exercise. Because hu-
mans are pervasive, permanent components of ecosys-
tems, some believe that naturalness is infeasible and
therefore irrelevant to management decisions (e.g., Sa-
berwal 1996). Others (e.g., Comer 1997; Haila 1997)
emphasize our inability to always distinguish the natural
from the anthropogenic, especially when their respec-
tive processes are similar (e.g., species invasion, fire dis-
turbance). Nevertheless, recognizing naturalness as a
continuous rather than binary variable eviscerates these
arguments.

Naturalness is not an all-or-nothing quality. The crite-
ria in the preceding section could be used to rank eco-
systems or human actions along a naturalness gradient.
No current ecosystem is entirely natural or artificial. At-
mospheric effects of human actions preclude completely
natural ecosystems (McKibben 1989). Conversely, even
intensively managed ecosystems retain some natural-
ness. In an Iowa cornfield the soil disturbance and chem-
istry regimes and the biotic community are highly artifi-
cial, but many soil properties, the vast majority of corn
genes, and plants’ responses to light and nutrients are
legacies of natural processes. Rejecting the relevance of
naturalness because there are no strictly natural ecosys-
tems discounts the value of naturally evolved compo-
nents and is a bit like rejecting the existence of gray be-
cause it comprises many shades.

Ranking ecosystems by their naturalness may be im-
perfect but need not be arbitrary. Ecosystems are too
poorly understood to allow precise measurement of all
human effects, and the increasing pervasiveness of these
effects will further impair our ability to distinguish natu-
ral from anthropogenic (Higgs 1991). Nevertheless, eco-
systems have functional and evolutionary limits and nat-
ural ranges of variation (Pickett et al. 1992; Pickett &
Ostfeld 1995), which provide a basis for the objective as-

sessment of naturalness. Conservationists may disagree
on what the natural range of variation is, and different
views can imply different tactics (e.g., Shinneman &
Baker 1997). Because indirect or long-term natural re-
sponses (e.g., succession) to human actions (e.g., defor-
estation) are especially problematic for distinguishing
the natural from the anthropogenic, managers should
know an ecosystem’s history before setting conservation
goals (Motzkin et al. 1996; Harding et al. 1998). Recent
forest studies (Hardt & Swank 1997; Lindenmayer &
Franklin 1997; Nowacki & Abrams 1997) illustrate how
careful science can distinguish between the natural and
anthropogenic features of ecosystems.

Imperfect knowledge does not justify rejection of nat-
uralness as a conservation imperative. Governments are
imperfect solutions to social strife but are preferred over
anarchy. In fact, naturalness provides a clear basis for
choosing among many (probably most) potential ecosys-
tem states. Conservationists debate the naturalness of
fire regimes in the North American central plains prior
to European settlement, but nobody disputes that the
plains ecosystem is less natural now. Even in Africa,
where the natural and the anthropogenic are perhaps
least distinct due to extended human occupation, cur-
rent ecological changes, driven by industrial-scale tech-
nology and rapidly growing human populations, are
clearly unnatural (e.g., Kaufman 1992; Jacobson et al.
1995). Haila (1997) and some other social construction-
ists (e.g., Cronon 1995) maintain that humans are indis-
tinct from nature because conceptions of nature are
merely cultural constructs dependent on human under-
standing. Moreover, because each perceived “nature” is
equally valid, no particular view has primacy for policy
making. This position not only discounts our ability to
use science to assess naturalness but passively allows
continued erosion of biotic diversity. Although we can-
not view nature except through culturally tinted lenses,
it is obvious that the biotic nature left in the wake of in-
dustrialism is very different from the version(s) that
might emerge in our absence.

Benchmarks for assessing naturalness ideally reflect
conditions free of human influence. In practice, bench-
marks usually reflect former periods with fewer humans
and less destructive technology. Reference periods gen-
erally precede the onset of industrial capitalism, which
heralds intensive agriculture and urbanization (Haila &
Levins 1992). The typical reference period for the west-
ern hemisphere predates European colonization, but hu-
man effects may have been lesser in 1750, a century or
so after Native Americans were nearly exterminated by
European diseases (Denevan 1992). The Atlantic sea-
board of North America requires an earlier reference pe-
riod than the midwestern plains, which were colonized
in the mid-1800s (Whitney 1994).

To be useful in conservation, reference conditions
should be documented adequately enough to guide
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management goals. Because documentation of ecologi-
cal conditions and human effects has generally im-
proved through history, recent reference periods often
provide more practical benchmarks than older periods,
even if recent conditions are less natural. For example,
the first extensive survey of Virginia’s freshwater fishes
did not begin until 1867 ( Jenkins & Burkhead 1994),
and most regions of North America were scarcely sur-
veyed by trained biologists before the late 1800s (Whitney
1994), long after European colonization. The lack of a
standard reference period for all ecosystems contributes
to the perception that assessing naturalness is arbitrary,
but conservationists can review available information to
identify the most objective benchmarks. To the extent
that natural conditions and our ability to manage for
them are unknown, a prudent conservation strategy
might be to select multiple benchmarks and apply each
to its own suite of ecosystems (Hunter 1996).

 

Naturalness in Conservation Ethics

 

The nature that society forges in the new millenium will
reflect our values (Clark 1989). We will actively con-
serve only what we value highly. Values are especially
prominent in conservation biology and should be stated
explicitly (Barry & Oelschlaeger 1996; Lele & Norgaard
1996). Conservation biology exists because conserva-
tionists believe that biotic diversity, ecological complex-
ity, and evolution are intrinsically good (Soulé 1985) and
ought to be conserved. It is not diversity, complexity,
and evolution, per se, that warrant conservation, but

 

natural

 

 components and levels of diversity and com-
plexity and 

 

natural

 

 rates of evolution. The cornerstone
value judgment of conservation is that naturally evolved
biotic elements—genomes, communities, landscapes—
are fundamentally more valuable than artificial ones.
Technology can create myriad new elements (i.e., more
biotic diversity), but these are not as “good,” and some
facilitate the loss of natural elements (Angermeier 1994).
Conservation accommodates many world views (Calli-
cott et al. 1999), but consensus on the supremacy of nat-
ural elements is critical to precluding certain activities
(e.g., introducing species to enhance diversity) from be-
ing perceived as conservation.

Humans value ecosystems for various reasons, includ-
ing extractable goods, ecological services, and beauty.
Nature fills certain physical, intellectual, and spiritual
needs that may be essential to human survival (Kellert
1995). Many valued features of ecosystems derive from
the natural evolution of diverse biotas and cannot be
manufactured or replaced by technology. Yet many peo-
ple do not appreciate the importance of native biodiver-
sity in providing those features, and they tacitly allow
loss of biodiversity. The realization that humans are less

creative and powerful than the rest of nature, and ulti-
mately dependent on natural processes (Daily 1997), is
probably the key to why conservationists value natural
elements over artificial ones. Conservationists can help
reestablish the connection of society to ecosystems by
promoting recognition of a broad array of ecological val-
ues and their relation to natural biotas.

Value systems give rise to ethics, which guide human
behavior. Just as the ethics guiding interactions between
humans reflect our mutual respect, the ethics guiding
our use of ecosystems reflect our respect for nature
(Taylor 1981). The intrinsic value of nature is central to
many world views, including those of certain Buddhists,
Christians, Deep-ecologists, and Native Americans (Ferkiss
1993). Ethics founded on respect for nature could be a
social mechanism for affirming the intrinsic value of eco-
systems and limiting their alteration. Cultural differences
in the permissibility of ecosystem alteration are illus-
trated by contrasting Native Americans and European in-
vaders. Native Americans widely believed that all crea-
tures were related and all natural things (living and
nonliving) possessed reason, volition, and spirituality.
Although conservation probably was not their conscious
goal, some Native Americans exploited ecosystems less
than their technology allowed because of ethical con-
straints on their treatment of an interrelated, animated,
and spiritualized nature (Callicott 1989

 

b

 

). In contrast,
the typical European espoused exploitation and domina-
tion of ecosystems through unrestrained use of technol-
ogy (Callicott 1989

 

a

 

). This view maintained that hu-
mans are superior to the rest of nature, an especially
anthropocentric interpretation of Judeo-Christian beliefs
(for discussions of domination versus stewardship of na-
ture in Judeo-Christian beliefs, see Ferkiss 1993; Dobel
1994; Merchant 1995).

The notion of human superiority, which discounts nat-
uralness and ignores ecological limits, still prevails in
modern management of ecosystems (Ehrenfeld 1981).
The common practice of introducing species outside
their native ranges reflects the agriculturist view that hu-
mans can and should improve nature (Dubos 1973).
Rather than accommodating natural ecological variation
through shifts in human use, as is common among ab-
original societies (Gadgil et al. 1993), modern institu-
tions typically respond to ecological variation with com-
mand-and-control measures that compromise ecosystem
resilience and create additional crises (Holling & Meffe
1996). The destructiveness of such approaches is exac-
erbated by the escalating demand for amenities gener-
ated by excessive consumerism (Borgman 1995).

The values underlying an effective conservation ethic
would differ profoundly from those underlying the tradi-
tional European ethic of ecosystem management. When
biologically destructive technology is available to bil-
lions of people, conservation (sensu Soulé 1985) be-
comes a pipe dream unless society imposes self-restraint
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motivated by respect for nature. The most important
philosophical step is rejection of the irrational, chauvin-
istic claim that humans are inherently superior to other
species (Taylor 1981). Although humans are unique and
valuable, this does not justify environmental degradation
or ethical disregard for other biota (Hunter 1997). Ironi-
cally, functioning as “just another species” requires an
acute awareness of our uniqueness (i.e., technology)
and its ecological ramifications. Humans behaving as dis-
tinct but unprivileged members of ecosystems is central
to Leopold’s (1949) land ethic, which affirms the rights
of soils, waters, and biota to exist naturally.

Respect for nature is more important to a conserva-
tion ethic than the distinction between humans as apart
from or as a part of nature. Either view can be “spun” to
support short-term exploitation of ecosystems and long-
term erosion of biotic diversity. For example, some so-
cial constructionists do not distinguish humans from na-
ture and thereby justify any ecological behavior (Soulé &
Lease 1995). Conversely, Judeo-Christians believe that
they hold dominion over nature, which also obviates
constraints on ecological behavior.

Conserving Earth’s biodiversity will require commit-
ment from entire societies, not just conservationist fac-
tions. To become “real and important,” conservation
must be integrated into most citizens’ daily lives (Leopold
1991). Such integration could take many forms in indus-
trial society. Policies to control ecological variation
might be reformulated to manage human behavior to ac-
commodate or facilitate natural variation (Holling &
Meffe 1996; Haeuber & Michener 1998). Environmental
costs might be fully included in cost-benefit analyses of
economic activities (Loomis 1995; Moyle & Moyle 1995),
and effects on ecological sustainability might assume a
greater weight in the process of approving activities
(Callicott & Mumford 1997). More radically, burdens of
proof might be shifted from requiring regulators to dem-
onstrate that ecosystem alterations have consequences
to requiring users to demonstrate that alterations have
no consequences. Finally, biologists might assume a
greater role in informing ecological policies, including
showing the effects of human activities on ecosystem
value and recommending ways to live sustainably.

Technology is a double-edged sword for conservation.
Some technology causes the ecosystem alterations re-
sponsible for biodiversity loss, and unwarranted faith in
techno-fixes for ecological problems impedes develop-
ment of more creative and complete solutions (Orr
1994). But technology is inherently neither destructive
nor constructive; it is merely a tool of prevailing values
(Callicott 1989b). Society cannot reject technology out-
right, but it can choose which applications to embrace
or disallow (Ferkiss 1993). Some applications may rem-
edy the adverse effects of other applications. Conserva-
tion technology such as prescribed burns and exotic
species management sacrifices naturalness in degree of

control (my criterion 2) for enhanced naturalness in
other criteria, such as degree of change, spatial extent,
and abruptness.

 

Alternative Imperatives for Conservation

 

Conservationists need basic rules by which to judge the
desirability of ecosystem alterations and the conserva-
tion-worthiness of various biotic elements. Such judg-
ments are best based on what is natural for the area of
interest. If naturalness is an inappropriate conservation
imperative (Haila 1997; Comer 1997), however, then we
must find another. Below, I critique several alternatives.

Valued qualities such as beauty, complexity, and pro-
ductivity are common to all biotic elements, but none
provides a suitable conservation imperative because
each can be enhanced by humans. For example, engi-
neering of greater efficiency, order, and productivity in
ecosystems is a primary activity of agriculturists (Dubos
1973). Enhancing some features (e.g., order, productiv-
ity) at the expense of others (e.g., soil stability, habitat
complexity) commonly causes biodiversity loss. If quali-
ties such as diversity, efficiency, or productivity deter-
mine conservation-worthiness, natural elements will of-
ten be overlooked in favor of artificial elements, and
every spliced gene, contrived community, and industri-
alized landscape will vie for limited conservation re-
sources. Such a program would be more like cultural
preservation than biological conservation and would fail
to protect what conservationists value most.

Other potential imperatives are related to evolution
and ecosystem function, but upon close examination
these are also founded on naturalness. Comer’s (1997)
central concern is “protecting the process of evolution.”
But we do not desire the fastest (or slowest) possible
rates of evolution. Don’t we strive to conserve 

 

natural

 

rates of evolution? Similarly, Haila (1997) wants “to pre-
vent the deterioration of the global ecosystem,” and
Comer refers to “destructive” and “positive” ecological
effects of humans. Both views imply a preferred ecologi-
cal benchmark. Evolutionary and ecological processes
occur regardless of human actions; we change only their
rates and controlling factors (Haila & Levins 1992). What
rates do conservationists prefer? If not natural rates, is
there an objective basis for assessing the deterioration of
processes or for distinguishing the destructive and posi-
tive effects of humans? The least ambiguous benchmark
is that of no human influence (Hunter 1996). Conserva-
tion is not in crisis because species and communities are
disappearing, but because they are disappearing at rates
so unnaturally high. If conservationists reject natural
rates and controlling factors as the most appropriate tar-
gets for evolutionary and ecological processes, then any
rates and factors could become management targets,
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and conservation will degenerate to a hodgepodge disci-
pline.

Although naturalness has shortcomings, such as our
inability to always distinguish the natural from the an-
thropogenic, it is the most reasonable imperative avail-
able for conservation and is widely applied in current
concepts. Naturalness is the foundation for conceptions
of ecological integrity (Karr 1991; Woodley et al. 1993;
Angermeier & Karr 1994), the maintenance of which is
the main goal of sustainable resource management (Lub-
chenco et al. 1991). Naturalness is also a key concept for
ecological restoration ( Jordan et al. 1987; Angermeier
1997) and evolutionarily significant units (Waples 1995).
Protocols to quantify differences between natural and
anthropogenic conditions are especially well developed
for lotic ecosystems (e.g., Karr et al. 1986; Richter et al.
1996). A more robust imperative may be forthcoming,
but for now naturalness and its attendant concepts offer
the most compelling guidance for sustainable manage-
ment of biotic resources.

 

Implications for Conservation Biology

 

Conceptions of naturalness have important implications
for the practice of biological conservation and for its
development as a scientific discipline. Naturalness pro-
vides an objective standard by which to judge the per-
missibility of ecosystem alteration and the appropri-
ateness of conservation efforts. Reliable assessments of
naturalness could help in setting conservation goals and
priorities. Conservationists should continue to refine
their ability to distinguish between the natural and the
anthropogenic, including documentation of causes and
extent of biodiversity loss. Natural disturbance regimes
are essential models for how fires, floods, and timber
harvest can be managed to retain biotic diversity. Given
our meager understanding of ecosystem operation, the
most prudent conservation strategy is for the intensity,
extent, and frequency of human alterations to mimic
those of natural regimes (Hunter 1990; Haila & Levins
1992; Hunter 1993). Emulation of natural dynamics in
modified ecosystems will continue to be a key research
topic.

The ecological distinctness of humans does not imply
that conservation should focus on partitioning ecosys-
tems between reserves and areas of intensive human
use. Reserves, especially large ones, are critical to con-
servation (Redford & Richter 1999), but the idea that
they are sufficient to conserve biodiversity aggravates
society’s ecological disconnectedness and trivializes the
role of natural ecosystems in sustaining society. More-
over, reserves are insufficient conservation solutions be-
cause many human effects (e.g., air pollution) cannot be
fenced out and because the large areas needed to ac-
commodate natural ecological dynamics are virtually

never appropriated. Rather, a conservation ethic dic-
tates some stewardship for all ecosystems because they
all have (or had) natural components deserving respect
(Plumwood 1998). Establishing reserves does not abro-
gate society’s stewardship responsibility for unreserved
areas. Thus, conservation programs should be coordi-
nated at regional scales and should include “working”
landscapes as integral components (Western 1989; Sa-
berwal 1996). Responsible stewardship emerges only
when humans view themselves as integral parts of eco-
systems (Comer 1997). To become a cohesive part of an
ecosystem we must minimize the disruptive effects of
technology and let that ecosystem operate naturally.

Conservationists have long debated what exactly ought
to be conserved and which principles ought to guide
conservation policy. Given the current focus on con-
serving biodiversity, naturalness is the most reasonable
imperative for deciding how much diversity should be
conserved, which elements should contribute to that di-
versity, and where those elements should occur. To con-
tribute significantly to environmental policy, conserva-
tionists will need to reach a consensus on their primary
goals and fundamental values and clearly communicate
them to society. If there is a more compelling impera-
tive, we must articulate it. Otherwise, let us get on with
the critical but thorny business of convincing others that
natural ecosystems often are more valuable than artifi-
cial ones.

Biological conservation depends on the ecological be-
havior of human societies. Because value-based policies
limit conservation success more than does biological
knowledge (Meffe & Viederman 1995; Wagner 1996),
the most crucial task facing conservationists is facilitat-
ing shifts in societal values toward more respect for na-
ture. Such facilitation includes making ecological knowl-
edge comprehensible to the public and connecting it to
their deep-seated values (Norton 1998), and creating op-
portunities for the pubic to reconnect ecologically via
hands-on participation in conservation programs (Higgs
1991). To be effective, conservationists will need to
openly profess their values and persuade others that nat-
ural biotic diversity contributes significantly to the qual-
ity of human lives. Much of nature as we know it hinges
on our success in these endeavors.
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